Treating pulmonary hypertension post cardiopulmonary bypass in pigs: milrinone vs. sildenafil analog.
Procedures using cardiopulmonary bypass (CPB) and aortic cross-clamping are associated with a variable degree of ischemia/reperfusion of the lungs, leading to acute pulmonary hypertension (PHT). The purpose of this study was to compare the effects of the sildenafil analog (UK343-664), a phosphodiesterase type V(PDEV) inhibitor, with milrinone, a PDE type III inhibitor, in a porcine model of acute PHT following CPB. After the pigs were anesthetized, pressure-tipped catheters were placed in the right ventricle and carotid and pulmonary arteries. Cardiac output was measured with an ultrasound probe on the ascending aorta. After heparinization and placement of aortic and right atrial cannulae, non-pulsatile CPB was instituted and cardioplegia administered following aortic cross-clamping. After 30 minutes, the clamp was removed and the animals re-warmed and separated from CPB in sinus rhythm. The animals were randomized to 3 groups, and 16 animals were studied to completion: milrinone (n=5) 50 microg/kg; sildenafil-analog (n=5) 500 microg/kg; and normal saline (NS) (n=6). Hemodynamic data were collected at baseline pre-CPB and, following termination of CPB, at baseline, 5, 10 and 30 minutes after administration of the drug. Pulmonary hypertension was present in all groups following CPB. After administration of the drugs, mean pulmonary artery pressure decreased in all 3 groups; however, only in the sildenafil-analog group did pulmonary vascular resistance(PVR) decrease by 35%, from 820 to 433 dynes . cm . sec(-5) at 5 minutes (p<0.05), and continued to be decreased at 10 minutes by 26% (P<0.05). Pulmonary selectivity was demonstrated with sildenafil-analog, because there were no similar changes in systemic vascular resistance(SVR) and no significant changes in systemic hemodynamics. Sildenafil-analog, a PDEV inhibitor, shows a promising role for managing the PVR increases that occur following CPB.